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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device having a wide field angle where display unevenness like a 
burning phenomenon is prevented and plural domains are formed in 
one pixel. 

SOLUTION: A first substrate 1 having a pixel electrode 4 and a 
second substrate 8 having a common electrode 1 1 are arranged so 
as to face each other, and liquid crystal 14 having negative 
dielectric constant anisotropy is held between both substrates 1 
and 8, and both substrates 1 and 8 are coated with vertically 
oriented films 7 and 12, and liquid crystal molecules 14 are vertically 
arranged when an electric field is not applied to a liquid crystal 
layer, and they are obliquely arranged when it is applied to the liquid 
crystal layer. In this liquid crystal display device, the second 
substrate 8 is provided with projections 13 made of a conductor 
which regulates the inclination direction of liquid crystal molecules 
at the time of field application, and slits 6 are formed in the 
positions facing the projections 13 of the pixel electrode 4. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]The first substrate in which a picture element electrode was formed in a pixel which arranges a signal wire 
and a scanning line characterized by comprising the following to matrix form, and is surrounded with said signal wire 
and said scanning line, The second substrate in which a common electrode was formed, and an orienting film which 
performed perpendicular orientation processing laminated on said both boards, A liquid crystal display which a liquid 
crystal element inclines and is arranged when permittivity anisotropy pinched among said both boards had a negative 
liquid crystal layer, a liquid crystal element carries out vertical arrangement when an electric field is not impressed 
to said liquid crystal layer, and an electric field is impressed to said liquid crystal layer. 

A projection of a conductor which is provided in said second substrate and regulates a slope direction of said liquid 
crystal element. 

A slit formed in said projection of said picture element electrode, and a portion which counters. 

[Claim 2]The liquid crystal display according to claim 1 forming a means to supply said common electrode and same 
electric potential to said projection. 

[Claim 3]The liquid crystal display according to claim 2 said projection extending continuously to an end of said 
second substrate, and electrically connecting it with said common electrode at said end. 

[Claim 4]The first substrate in which a picture element electrode was formed in a pixel which arranges a signal wire 
and a scanning line characterized by comprising the following to matrix form, and is surrounded with said signal wire 
and said scanning line, The second substrate in which a common electrode was formed, and an orienting film which 
performed perpendicular orientation processing laminated on said both boards, A liquid crystal display which a liquid 
crystal element inclines and is arranged when permittivity anisotropy pinched among said both boards had a negative 
liquid crystal layer, a liquid crystal element carries out vertical arrangement when an electric field is not impressed 
to said liquid crystal layer, and an electric field is impressed to said liquid crystal layer. 

A projection which is provided in said second substrate and regulates a slope direction of said liquid crystal element. 
A dielectric constant which has said projection of said picture element electrode, and the slit formed in a portion 
which counters and in which said projection is higher than a dielectric constant of said liquid crystal layer. 

[Claim 5]The liquid crystal display according to claim 1 to 4 which forming said projection in linear shape, and 
arranging almost in parallel with said signal wire. 

[Claim 6]The liquid crystal display according to claim 1 to 4 which forming said projection in linear shape, and 
arranging almost in parallel with said scanning line. 

[Claim 7]The liquid crystal display according to claim 1 to 4, wherein said projection is formed in zigzag shape. 
[Claim 8]The liquid crystal display according to claim 1 to 4 arranging ranging over two picture element electrodes 
which said projection is formed in zigzag shape along said signal wire, and adjoin said scanning line direction. 
[Claim 9]The liquid crystal display according to claim 1 to 4 arranging ranging over two picture element electrodes 
which said projection is formed in zigzag shape along said scanning line, and adjoin in said direction of a signal wire. 
[Claim 10]The liquid crystal display according to claim 1 to 9, wherein said projection is formed on said orienting film. 

[Claim 1 1]The liquid crystal display according to claim 1 to 10 in which a portion in which said projection exists is 
characterized by removing an orienting film on said second substrate. 

[Claim 12]The liquid crystal display according to claim 1 to 1 1, wherein said slit is located in a center section of said 
picture element electrode at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal display of the wide viewing angle which provided 

two or more domains in 1 pixel. 

[0002] 

[Description of the Prior Art]Generally the feature of a thin light weight and low power consumption is shown in a 
liquid crystal display, and it is broadly used from a personal digital assistant to large-sized television. A TN type 
liquid crystal display is often used as this liquid crystal display, and performance high as a display and quality are 
maintained. 

[0003]In the case of a TN type TFT (ThinFilm Transistor) liquid crystal display, it has arranged so that the substrate 
with which the picture element electrode was formed, and the substrate with which the common electrode was 
formed may be countered, and the liquid crystal is enclosed between the substrates of this couple. Orientation 
treatment is performed to the orienting film on both boards by rubbing etc., and the orientation direction is set up 
differ from the orientation direction of the substrate which counters 90 degrees. A liquid crystal element is 
regulated by this orientation direction, and horizontal arrangement is carried out in that direction, and between 
substrates, horizontally, it is twisted 90 degrees and arranges. Although a polarizing plate counters a substrate and 
is arranged at the outside of each substrate, at the time of normally black mode, it is arranged so that the 
transmission axis of both polarizing plates may become a uniform direction, and it is arranged so that the 
transmission axis of both polarizing plates may make 90 degrees at the time of a normally white mode. Although the 
transmitted light which passed one polarizing plate turns into linear polarization and a liquid crystal layer is passed, 
since the liquid crystal element was twisted 90 degrees at this time and it has arranged, the transmitted light circles 
and a polarization direction is twisted 90 degrees. At this time, in normally black mode, since the transmitted light 
which passed the liquid crystal layer cannot pass the polarizing plate of another side, it becomes a dark display, but 
since the transmitted light which passed the liquid crystal layer at the time of a normally white mode can pass the 
polarizing plate of another side, it serves as clear display. 

[0004]However, there were problems, like TN liquid crystal displays have large visual angle dependency. Then, the 
liquid crystal display of a wide viewing angle IPS (In-Plane Switching) type or VA (verticallyaligned) type is proposed 
rather than TN type. A liquid crystal negative in permittivity anisotropy is enclosed between the substrates of a 
couple, a picture element electrode is arranged at one substrate, and, as for the VA type liquid crystal display, the 
common electrode is arranged at the substrate of another side. Perpendicular orientation processing is performed to 
the orienting film on both boards, and when not impressing voltage to an electrode, the liquid crystal element is 
carrying out vertical arrangement. A polarizing plate is arranged at the outside of both boards, and it is set up so 
that the transmission axis of both polarizing plates may intersect perpendicularly. And since the liquid crystal 
element between substrates is carrying out vertical arrangement while not impressing voltage to an electrode, the 
transmitted light of linear polarization which passed one polarizing plate passes a liquid crystal layer as it is, and is 
interrupted with the polarizing plate of another side. Since the liquid crystal element between substrates carries out 
horizontal arrangement when voltage is impressed to an electrode, the double reflex of it is carried out, and the 
transmitted light of linear polarization which passed one polarizing plate turns into a passing beam of elliptical 
polarization, when passing a liquid crystal layer, and passes the polarizing plate of another side. 
[0005]ln order to improve further the angle of visibility of such a liquid crystal display, there is the method of 
forming two or more domains in 1 pixel, and in order to form this domain, the projection and the slot are provided in 
the pixel. This is indicated for example, in the patent No. 2947350 gazette. For example, when providing a projection 
in the substrate side of another side, the black matrix and the light filter were formed in the substrate of another 
side, and the light filter etc. are covered with the common electrode. The projection of the prescribed pattern was 
formed on this common electrode, and the orienting film is laminated to the common electrode and the projection. 
This projection is formed with the dielectric which is an insulating material of a low dielectric. 
[0006] 

[Problem(s) to be Solved by the Invention]However, when providing a projection in a pixel, a projection will exist 
between a picture element electrode and a common electrode, but since that projection is formed with the insulator 
of the low dielectric, the voltage impressed to a liquid crystal layer by this projection falls. Although impurity ion is 
floating to the liquid crystal layer, when the projection of a low dielectric exists on a common electrode, impurity ion 
focuses and adheres to the projection, and the printing phenomenon of a display occurs. Thus, a projection will be 
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the cause and display failure will arise. 

[0007]Then, an object of this invention is to prevent display unevenness, such as printing, and to provide the liquid 

crystal display of the wide viewing angle in which two or more domains were formed in 1 pixel. 

[0008] 

[Means for Solving the Problem]ln order that this invention may solve an aforementioned problem, the invention 
according to claim 1 , The first substrate in which a picture element electrode was formed in a pixel which arranges a 
signal wire and a scanning line to matrix form, and is surrounded with a signal wire and a scanning line, The second 
substrate in which a common electrode was formed, and an orienting film which performed perpendicular orientation 
processing laminated on both boards, Permittivity anisotropy pinched among both boards has a negative liquid 
crystal layer, when an electric field is not impressed to a liquid crystal layer, a liquid crystal element carries out 
vertical arrangement, and when an electric field is impressed to a liquid crystal layer, a liquid crystal display which a 
liquid crystal element inclines and is arranged is characterized by comprising the following: 

A projection of a conductor which is provided in the second substrate and regulates a slope direction of a liquid 
crystal element. 

A slit formed in a projection of a picture element electrode, and a portion which counters. 

[0009]The invention according to claim 2 formed a means to supply a common electrode and same electric potential 
to a projection. 

[0010]The invention according to claim 3 extends continuously to an end of the second substrate, and a projection 
electrically connects it with a common electrode at the end. 

[0011]The first substrate in which a picture element electrode was formed in a pixel which the invention according 
to claim 4 arranges a signal wire and a scanning line to matrix form, and is surrounded with a signal wire and a 
scanning line, The second substrate in which a common electrode was formed, and an orienting film which performed 
perpendicular orientation processing laminated on both boards, In a liquid crystal display which a liquid crystal 
element inclines and is arranged when permittivity anisotropy pinched among both boards had a negative liquid 
crystal layer, a liquid crystal element carries out vertical arrangement when an electric field is not impressed to a 
liquid crystal layer, and an electric field is impressed to a liquid crystal layer, It has a projection which is provided in 
the second substrate and regulates a slope direction of a liquid crystal element, a projection of a picture element 
electrode, and the slit formed in a portion which counters, and a projection is formed with a dielectric which has a 
dielectric constant higher than a dielectric constant of a liquid crystal layer. 

[001 2]A projection is formed in linear shape and the invention according to claim 5 is arranged almost in parallel with 
a signal wire. 

[001 3]A projection is formed in linear shape and the invention according to claim 6 is arranged almost in parallel with 
a scanning line. 

[0014]As for the invention according to claim 7, a projection is formed in zigzag shape. 

[001 5]A projection is formed in zigzag shape along a signal wire, and the invention according to claim 8 is arranged 
ranging over two picture element electrodes contiguous to a scanning line direction. 

[001 6]A projection is formed in zigzag shape along a scanning line, and the invention according to claim 9 is 
arranged ranging over two picture element electrodes which adjoin in the direction of a signal wire. 
[0017]As for the invention according to claim 10, a projection is formed on an orienting film. 
[0018]As for the invention according to claim 1 1, an orienting film on the second substrate of a portion whose 
projection exists is removed. 

[0019]As for the invention according to claim 12, a slit is located in a center section of the picture element 

electrode at least. 

[0020] 

[Embodiment of the Invention] He re after, the 1st example that is an embodiment of the invention is described based 
on figures. The sectional view of a liquid crystal display when drawing 1 impresses the top view of the first substrate 
and drawing 2 is not impressing the electric field, and drawins 3 are the sectional views of a liquid crystal display 
when an electric field is impressed. Drawing 2 and drawing 3 are the sectional views which met the A-A line of 
drawing 1 . 

[0021]1 is the first substrate of a glass substrate and the scanning line 2 and the signal wire 3 are wired by matrix 
form on this first substrate 1. The field surrounded with the scanning line 2 and the signal wire 3 is equivalent to 1 
pixel, the picture element electrode 4 is arranged in this field, and the thin film transistor 5 linked to the picture 
element electrode 4 is formed in the intersection of the scanning line 2 and the signal wire 3. As for the picture 
element electrode 4, a slit is formed in a center section and this slit has become a signal wire and parallel. 7 is the 
orienting film laminated by the signal wire 3 and the picture element electrode 4, and perpendicular orientation 
processing is performed. 

[0022]8 is the second substrate of a glass substrate, on the second substrate 8, the black matrix 9 is formed so 
that each pixel may be divided, and the light filter 10 is laminated corresponding to each pixel. On the light filter 10, 
the common electrodes 11, such as ITO, are laminated and the orienting film 12 in which perpendicular orientation 
processing was performed on the common electrode 1 1 is laminated. 

[0023]On the orienting film 12, the projection 13 of the conductor is formed at the position which counters the slit 6 
and the signal wire 3 of the picture element electrode 4. Drawing 4 is a figure showing typically the physical 
relationship of the projection 13 and the picture element electrode 4, and as shown in drawing 4 , each projection 13 



http://www4.ipdl.inpit^ 2008/1 1 /1 1 



JP.2002-107748.A [DETAILED DESCRIPTION] 



3/5 *> 



is arranged in parallel. This projection 13 is formed with the same material as the common electrodes 1 1, such as 
ITO, and has become same electric potential mostly with the common electrode 11. Here, in order to make the 
projection 13 and the common electrode 11 into same electric potential, the projection 13 extended continuously to 
the end of the second substrate 8, the field where the orienting film 12 does not exist in the end of the second 
substrate 8 was provided, and the common electrode 1 1 is connected with the projection 13 in the field. The 
composition which does not limit to this gestalt if the projection 1 3 serves as the common electrode 1 1 to same 
electric potential mostly, and electrically connects the common electrode 11 with the projection 13 within the 
viewing area of the second substrate 8, and the composition which carries out direct supply of the common 
electrode 1 1 and the same voltage to the projection 13 may be used. 

[0024]When forming a projection with the insulator of a lower dielectric constant, a projection is made to counter 
the picture element electrode 4, and is arranged, but when forming the projection 13 with a conductor, the 
projection 13 is made to counter the portion in which the picture element electrode 4 does not exist, and is 
arranged. This is because the direction on which the liquid crystal element 14 falls down by the projection of a lower 
dielectric constant and the projection 1 3 of a conductor since distribution of the electric field of the projection 13 
neighborhood differs becomes reverse. Drawing 5 is a figure showing operation of the liquid crystal element 14 of 
the projection 13 neighborhood. Drawing 5 (a) shows the case where the projection 13a is a conductor, and drawing 
5_(b) shows the time of the projection 13b being an insulator of a lower dielectric constant here. Permittivity 
anisotropy is negative, and when an electric field does not occur, vertical arrangement of the liquid crystal element 
14 is carried out. Although the line of electric force A arises perpendicularly to the surface of the projection 13 at 
the time of the projection 13a of a conductor, the line of electric force B arises almost in parallel to the slant face 
of the projection 13b at the time of the projection 13b of a lower dielectric constant. And the liquid crystal element 
14 will incline in the direction of the arrow shown in drawing 5 , and it will be in a parallel condition mostly with the 
slant face of the projection 13a at the time of the projection 13a of a conductor, and will be in a perpendicular state 
mostly with the slant face of the projection 13b at the time of the projection 13b of a lower dielectric constant 
Even when the projection 13a of a conductor is covered by the vertical orientation films 12, the liquid crystal 
element 14 carries out the same operation as the case where the projection 13a is not covered with the orienting 
film 12, but. The movement magnitude of the liquid crystal element 14 when an electric field is not impressed, in 
order for the liquid crystal element 14 to be influenced by the orienting film 12 and to arrange almost vertically to 
the slant face of the projection 13a, when an electric field is impressed becomes large, and since the array state of 
the liquid crystal element 14 changes, it will take time. Therefore, the direction which does not laminate the 
orienting film 12 on the projection 13a of a conductor changes to an array state with the liquid crystal element 14 
certainly optimal in a short time at the time of impression of an electric field. 

[0025]The projection 13 which countered the signal wire 3 is greatly formed a little rather than the projection 13 
made to counter the slit 6. Although it is because this has the interval of the picture element electrode 4 which 
adjoins on both sides of the signal wire 3 larger than the width of the slit 6, each projection 13 may be made into the 
same size. What is necessary is for the height just to be 1 micrometers or more, when the width of the projection 13 
is 10 micrometers, as it just inclines in the direction it was decided that the liquid crystal element 14 located in the 
projection 13 neighborhood with the line of electric force from the slant face of the projection 13 would be when the 
size of the projection 13 impresses an electric field, for example, shown in drawing 6 . 

[0026]Although the projecti on 13a is formed with the conductor in the 1st example, a projection may be formed with 
the dielectric which has a dielectric constant higher than the dielectric constant of a liquid crystal. In the projection 
of high permittivity, distribution of the electric field near a projection becomes closer to the state of the projection 
13a of a conductor than the projection 13b of a lower dielectric constant, and falls on the slant face of a projection, 
and parallel like [ operation of the liquid crystal element 14 near a projection ] the time of the projection 13a of a 
conductor. 

[0027]Among both the substrates 1 and 8, a liquid crystal negative in permittivity anisotropy is enclosed, and when 
not impressing voltage to the picture element electrode 4, as the liquid crystal element 14 shows drawing 2 . vertical 
arrangement is carried out in response to the influence of the vertical orientation films 7 and 12. At this time, 
although the projection 13 is not covered with the orienting film 12, the liquid crystal element 14 of the projection 13 
neighborhood is influenced by the array state of the adjoining liquid crystal element 14, and carries out vertical 
arrangement of it. Both the substrates 1 and 8 are put with the polarizing plate of the couple which is not illustrated, 
and when it has arranged so that the transmission axis of the polarizing plate may intersect perpendicularly, the 
transmitted light which passed one polarizing plate passes a liquid crystal layer, without carrying out a double reflex 
with the liquid crystal element 14, and is intercepted with the polarizing plate of another side. 
[0028]When voltage is impressed to the picture element electrode 4 t as it is shown in drawing 3 . an electric field 
occurs between the picture element electrode 4 and the common electrode 11. The dotted line of drawing 3 shows 
line of electric force. Since the projections 1 3 are the common electrode 1 1 and same electric potential at this time, 
an electric field occurs perpendicularly to the surface of the projection 13, and the liquid crystal element 14 of the 
projection 13 neighborhood inclines so that an electric field flux line and that major axis may cross at right angles. 
When it observes in the section shown in drawing 3 , an electric field occurs toward the slanting upper part from the 
end of the picture element electrode 4, and the liquid crystal element 14 near the end of the picture element 
electrode 4 inclines so that the line of electric force from an end and the major axis may cross at right angles. At 
this time, the liquid crystal element 14 of the projection 13 neighborhood and the liquid crystal element 14 near the 
end of the picture element electrode 4 incline in a uniform direction, and the liquid crystal element 14 which adjoins 
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in response to the influence of this inclined liquid crystal element 14 also inclines in a uniform directionHf it 
arranges so that it may not become the major axis direction of the liquid crystal element 14 and parallel which 
inclined the transmission axis of the polarizing plate of a couple, with the liquid crystal element 14, the double reflex 
of the transmitted light which passed one polarizing plate will be carried out, and it will pass the polarizing plate of 
another side. Since an operation of the double reflex by the liquid crystal element 14 becomes the largest when the 
transmission axis of a polarizing plate is leaned 45 degrees and has been arranged to the major axis direction of this 
inclined liquid crystal element 14, a white display can be performed efficiently. Since the liquid crystal element 14 
inclines almost in parallel with the slant face of the projection 13, the slope direction of the liquid crystal element 14 
becomes reverse bordering on the projection 13. Therefore, in a pixel, several domains where the slope directions of 
the liquid crystal element 14 differ exist, and the view angle characteristic is compensated mutually. 
[0029]Thus, since the projection of the conductor was provided, though it is the composition of generating two or 
more domains in a pixel, a voltage drop can be prevented and impurity ion can be prevented from focusing and 
adhering. 

[0030]Next, the 2nd example is described based on drawing 7 . Drawing 7 is a mimetic diagram showing the physical 
relationship of the picture element electrode 4 and the projection 16, and is carrying out the same composition as 
the 1st example except the slit 15 of the picture element electrode 4, and the shape of the projection 16. The slit 
15 parallel to the scanning line 2 is formed in the center portion of this picture element electrode 4, and the 
projection 16 is formed in the slit 15 and the scanning line 2, and the position that counters. This projection 16 is 
also formed on the orienting film 1 2 with a conductor, and is electrically connected with the common electrode 1 1 in 
the portion in which it extends continuously to the end of the second substrate 8, and the orienting film 12 does not 
exist. And if an electric field occurs between the picture element electrode 4 and the common electrode 11, 
bordering on the projection 1 6, the liquid crystal element 1 4 will incline to an opposite direction, and will form two or 
more domains in a pixel. 

[003l]Next, the 3rd example is described based on drawing 8 . Drawing 8 is a mimetic diagram showing the physical 
relationship of the picture element electrode 4 and the projection 18, and is carrying out the same composition as 
the 1st example except the slit 17 of the picture element electrode 4, and the shape of the projection 18. The 
projection 18 of this conductor was formed in zigzag shape, and has extended continuously to the end of the second 
substrate 8 along the signal wire 3. The projection 18 has been arranged ranging over the two picture element 
electrodes 4 which adjoin a scanning line 2-way, and each projection 18 is located in a line in parallel. The slit 17 is 
formed in the position which corresponds to the picture element electrode 4 with the projection 18. And if an 
electric field occurs between the picture element electrode 4 and the common electrode 1 1 , bordering on the 
projection 18, the liquid crystal element 14 will incline to an opposite direction, and will form two or more domains in 
a pixel. If 1 pixel is observed at this time, in 1 pixel, the projection 1 8a of two sides located in a line in parallel and 
the projection 18b of two sides mutually located in a line in parallel toward a different direction from that projection 
18a exist. That is, in order for 2 sets of projections 18a and 18b which were suitable in the direction which is 
different in 1 pixel, respectively to exist, and for the liquid crystal element 14 to incline to an opposite direction 
among 1 set each of projections 1 8 and to form two domains, Four domains can be formed in 1 pixel and a wide 
viewing angle liquid crystal display can be realized. 

[003 2] Although the projection 18 has been arranged along the signal wire 3 in this example, the composition 
arranged along the scanning line 2 may be used. In that case, a projection is arranged ranging over the two picture 
element electrodes 4 which adjoin each other in the signal wire 3 direction, and each projection is put in order in 
parallel. 

[0033]Next, the 4th example is described based on drawing 9 . Drawing 9 is a sectional view of a liquid crystal 
display, and corresponds to drawing 2 of the 1st example. Although the 4th example differs in the method of 
connection the 1st example, the common electrode 11, and the projection 19, other composition is the same as the 
1st example. The 4th example forms the projection 19 of a conductor on the common electrode 1 1 except for the 
orienting film 12 of a portion in which the projection 19 is located. Since the projection 19 can connect with the 
common electrode 11 certainly at this time, the projection 19 becomes the common electrode 11 and same electric 
potential. After forming the common electrode 1 1 on the second substrate 8, the orienting film 12 is laminated, only 
the portion in which the projection 19 is located removes the orienting film 12, and the method of formation this 
projection 19 forms the projection 19 after that. In this case, in consideration of the mask gap at the time of forming 
projection 19 grade, it is necessary to remove the orienting film 12 widely a little. As the method of other formation, 
the projection 1 9 is previously formed on the common electrode 1 1 , and after covering the common electrode 1 1 
and the projection 19 with the orienting film 12, only the portion of the projection 19 may remove the orienting film 
12. Since the projection 19 is certainly connected to the common electrode 11 regardless of the laminating 
condition of the orienting film 1 2 and a proper-shaped thing can be formed at this time, the portion which removes 
the orienting film 12 can be made into the minimum. For a touching [ all the projections 19 ]-common electrode 11 
reason, although arranged corresponding to the slit 6 and the signal wire 3 of the picture element electrode 4, this 
projection 1 9 may not be made to extend continuously to the end of the second substrate 8, or it may divide 
selectively and it may be provided. And when voltage is impressed to the picture element electrode 4, the liquid 
crystal element 14 of the projection 19 neighborhood operates like the 1st example, and forms two or more domains 
in 1 pixel. 

[0034]Since the projection was formed in the common electrode side by this invention as mentioned above, when an 
electric field occurs between a picture element electrode and a common electrode, two or more domains can be 
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formjsd in each pixel, and a wide viewing angle liquid crystal display is made. Since the projection is furthermore 
formed with the conductor, a projection becomes a common electrode and same electric potential, the voltage drop 
produced when impurity ion can be prevented from sticking to a projection intensively and the projection of a lower 
dielectric constant exists in the part in a pixel can be prevented, and a uniform electric field is generated between a 
picture element electrode and a common electrode — things can be carried out. 

[0035]In the case of the projection of a conductor, the example explained, but a projection may be formed with the 
dielectric which has a dielectric constant higher than the dielectric constant of a liquid crystal, and the same effect 
as the projection of a conductor can be acquired also in this case. In the projection of this invention, it is also 
possible for a projection to counter near the end of a picture element electrode, to just be arranged, and to take 
gestalten other than an example. 
[0036] 

[Effect of the Invention] According to this invention, even when a projection is provided so that two or more domains 
may be formed in a pixel, it can reduce that impurity ion adheres to a projection intensively, and a phenomenon can 
be prevented for printing. The voltage drop resulting from a projection can be decreased and a good display can be 
obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a top view of the first substrate of the liquid crystal display which is the 1st example of this 
invention. 

[Drawing 2] It is a sectional view of a liquid crystal display when not impressing the electric field. 

[Drawing 3] lt is a sectional view of a liquid crystal display when an electric field is impressed. 

[Drawing 4] lt is a mimetic diagram showing the physical relationship of the picture element electrode of a liquid 

crystal device and projection which are the 1st example. 

[Drawing 5] lt is a figure explaining operation of the liquid crystal element located near the projection at the time of 
impressing voltage. 

[Drawing 6] It is an expanded sectional view of a projection of the 1st example. 

[Drawing 7] It is a mimetic diagram showing the physical relationship of the picture element electrode of a liquid 
crystal display and projection which are the 2nd example. 

[Drawing 8] It is a mimetic diagram showing the physical relationship of the picture element electrode of a liquid 
crystal display and projection which are the 3rd example. 

[Drawing 9] lt is a sectional view when not impressing the electric field of the liquid crystal display which is the 4th 
example. 

[Description of Notations] 

1 The first substrate 

2 Scanning line 

3 Signal wire 

4 Picture element electrode 
6, 15, and 17 Slit 

7 and 12 Orienting film 

8 The second substrate 
1 1 Common electrode 

13, 16, 18, and 19 Projection 
14 Liquid crystal element 



[Translation done.] 



http://www4JpdUnpit.goj>/^ 2008/1 1/1 1 



00 












& 
















5 Mr. 










1 


•j 






4s? a 




g 




p- 












A 








of 


s 


< 




S 


A 








1» 


£ *g 




1 1 


ft 




















ca 


> j 


— j 






















45 








1 




g 












> 


« 


4C 


4s: i 




^j 


A 


r- 


*J g 






CE 




















AJ 






A 


1 J 




S 










*? 


=\ 


*J 




eg 










m 






y 










» * 




>r> 




r- 






& 






a* 








«< 


K7 




5S 




B 


AJ 


— 














-3 


GS 


^ 


bj 


ss 










| 














4C 






1 


■4 




c 






















^. 








% 

i& 


Est 








S S 


>o 








15 


i 










> 


vVJ 










E> 








•R 






O 




— 


a as 




-H 


A 




-J 


ft 










B 






si 

471 




^ 


4.' 


s 


j_j 












-H 


N 


(T) 


*J 


A 
















H 








Si 


» £ 


s 


r- 




1 






<R 






AJ 










* j 
















iS 










» j 


^to 






— i 


g 


•H 






V 










> 






@ 




$ 


4X 


_J 


CM 






63 






V 


iO 








15 








*F 


eg 






-nj 


♦ J 


U£ 

«l 












A 




8 




' i 








En 








2 






as 


4S 




as 


te 


S 


c 


E Ss 




r<l 








V 




















•— 




•c> 


K 






• j 


4Z 




s 




S3 








^ 






s 






H 


Si 






1§ 


. & 






& 


c 








A 






AJ 








ti 








■B4 






|c 


1 


■4 




it 


« 










m m 


ltd 








4c 




4C 












I 


t* 


O ii 








CM 






tti 


» J 


lie 












a: 


« 






+2 


U 








>o 






o 








1 


a g 




iO 




"S 




f' 








► J 








»j 
















It 




% 












K 












S . 


— ' 


81 






V 


Cl 








# 




© 


^ 


T* 




VfJ 




1 


-H 






•V 


!c 






i 






*9 




& «•>. 






^ 






^ 
















S5 


►0 




(- 


(3 




P 




A 










■r 






?9 




A 




N 


*? 








+^ 




g 


MB 




p 


S 


*J 




hi ft 




23 


P 






AJ 










s 










M S 


U. 


«* 




_) 


{= 


4= 


g 








•H 


EI 


s 


^ 




g 


m 




S3 






*i 


<S 




ST 


g 






bS 


Si 




§K Si 








g 


K 


1 ) 








S? 










p 




H 






-< 




4^ 


» J 




H 




»o 


IS 


4C 




P 


> J 


m 




*S 




2 








1 


4C 






4? 


e 










■KJ 


@ 




>o 










of 




1 j 


5 


* « -> 






LM 


3u 




IS. 


n 








-t* 


H 


1 


@ 


—3 
















c 






1 




ten 








m v 




s 




5S € 






i 






i 




i 




+u i}R i£ 


©1 




^3 


A» 


0 






ws 






1 J 


tj 




=S 


R\ 


K> 


_> 


*^ 




Ki" 


_> 








■H 




"R *"R 


M 


S 


_) 




a 






f 


















t 




£ i!6 & 


z 


s 




og 


•H 


S 






g 


^ 




-AO 


»d 












® 


-C^ 






I 


s 


@ 




Si g? 


ei 








— u 














6 














I 


«: « ^ 


H 


s 




£ 


n 


2g 


Eg 


J 




l 


4C 


AJ 












He 




A 
















"R 








o S 






g 


igc 








s 










S 


•r 




mg fef 


p-~ 




■rtj 


j j 










fag 


*\ 


| 




nj 






fe< 


■kVj 


6* 




Ij? 


— 


g 




— . 


lie 


< 


© 4e 










- 0d 








ft 




£ 




£t 


— 








iSS 




y 


* ag 


ro 






ii 




►O 










OK 


li- 






S 


o 


IS 










&r 


in 








* 33 










s? "*J 












— 


S 




3 




O 


s 


AJ 


s 


e , 


O 








A 


r- 






• 


% 




1 




A 




cn 


Eg 




Eg 




o 


^» 


Q_ 




Eg 




JJ M 


Eg 








ft tj 




ft 






ft 


■B- 


— 


S? 


o 




\ 


o 




-R 


f 


© m 


o 








JJ 


4? 










s 


ty 1 


ii 




o 




ss 


s 


& 




o 




~" 


— 




4 


ii ^1 


■R 






s * 




£5 


-H 






g 






o 




V 


o 




& 


w 


2 S3 


o 


Eg 


Si 


s 


n> 




p 




V 










a 


cn 










2 


o 


4< 






g 




S2 H 












ft! 










Si 


ft 




" 




-V 










I- S 








?s 


t* 






4E 






?9 


V 


-4 


% 




4C 


p 




«i 


>o 




■R 




— 


B! 


g 


fcS ii 


■to 




to 

? 


S 




@ 






g 






is 










to 






Si 










>e 






■« 




g 


A 




it 






rj 
US 


TO 




ru 








It? 






g 






g 


<> 






Eg 










£ 






g 












ffl 












? 




s 




!+■ 


39 




ts 






"~ 




















e 








-r 








H 


i | 


_) 


*-R 










s? 














& 




l | 


"~ 












?K 










V 








V 




p 


mg 






CM 


A 




CM 


A) 






n 


• j 


ig 






















w 




• J 


► J 


& 


is 




P 




m 




fH 


€ 


^0 


«a 




tnj 


A 




cni 


A 












KJ 


S 


VN 


K> 


& 








■K 




-vVj 


4C 




s 








AJ 










Si 










iM 






W Eg 










Eg 












« 






Q 




y 


4- 


£ 






ft 






K 


S£ 




3tf 


S8 






% 




H 














S i? 


K 






E! 




■rtj 


Li % 




g 




4? 
























0 


se 






s 


^J 






<N 


H 






» 










Si 


^ 




AJ 






e 




S\ 






^1 


& 






*o 


is 




*F 




<j 


















s 








A 


M S3. 


St 


A 
























e 






as 


ft 






AJ Big 


=\ 


>o 






IS 








0 




^J 










A 


m 




A 




1 J 






► J 


VJ 


> J 


IJ« ii 


► J 


1 J 




^_ 


£ 




M. 


US 


*■£ 


IS 


fi^ 






K 






«r 
















*§ 




iS 




oil 


« 


A 




A 






> t 






> J 






Iff 




& 


4S 




IK" SI 




»o 










Si 






Si 




AJ 












1 1 


@ s 




■w 


MB 


M 






SH 






is 

& 




*^ 












> J 


K> 






ft 




of 


4C 




m 4^ 


4C 




IK 






H 


@ 




r-> 




m 




















* e 




s 






4i 




isc 






^ 








4? 


















10 




P 




ss 


p 


Eg 










«o 


■hj 
















AJ 










p 




»o 


-n; 


w 




_> 


't- 


is 




& 








P 


eg 














I 






















SE 


KB 


J 




G 






e 


& 




e 


g CM 






# 


-C 


SE 




J 




is 




K 




A 




» 






@ ^ 










€ 




•m 




bo 




g 






w 


•to 


as 




C St 


► j 


at 






► j 


«: 




-H 


€ W 








Jrtj 


5$ 


Eg 






*■ > 


A 


U 




» J 






■to 


s 


% 




g 








% 


& 


e 


tf % 




m 


S 




A 


A 








>h ^ 










«i 


^j 






P ft 


AJ 


4ft! 


A 




► j 










23 


4S 


H 






33 






53 


m 


8 
Sb 








33 


is 




Si 53 


m 


Si 




sg 






1 




1 


M 


rf 








SK 


AJ 




« 


S3 £ 






i£ 


S 




« 


te 




«a 




«J 


a- 






UK 




§K 






ft 




?4< 


> j 






► j 




*T 






is 




► j 










i 1 




e 


% 




» f 






35 >0 




€ 


M9 








3 




1 1 








p 






> j 


-r 


Ss 




■* 










# 








.? 


l£P 






AJ 


! 


-H 






m§ 








K3 


is 






€ 


CB V 




A 


1 




m 






Eg 


«R 


t 


f 


S 








E 




ii 


it 


ff 


iS 


m 






A 




ft iS 


A 


"R 


ft 






« 


S£ 




K 


_i 


rf 






m 














S AJ 






« 


g 




J 




« 


Is 












a- 


ft 






ft 




4r 










43 






a 




g ~ 


BP 


*J 


«d 




4^ 


^ 


i* 




.m 




AJ 














DjP 






2d 










as 


<^ 




18 






w 


s 




\« 


« 




A 










5 ~ 




w 






ft - 


mm 


_i 


K 


€ 


^) 


*j 










CM 
















IE 






Eg 


ft) 






§3 


Eg 




















fi 




CO 








■nj 








s v 


si 


IS 






AJ 


« 


A) 






AJ 


« 


V 




w 












A 




A 


P 




>o 










A 






A 




ft 








ifi 






i 






& ft 




it* 




AJ 






<J 






3S 




ft 


w- 




ft 


31 AJ 


ft 


s 






A 




H 






4Q 






c 




ft 






ft Si 




ft 


^ 




ft 






& ft 




s 




ft Si 








Eg 






s 


« 


S< 


AJ 


& 


>o 


115 




U 


s 




^J 




m 


eg 


*J 






















ss m 


S? SE 


A 


M 


ss 


• j 


« 


ft s 


• j 




ft 






J 


W 


AJ 


& m 


AJ 








&j 


> J 




V 


m 












AJ 


& 




A 


•«J 


►2 




7? 




u 


m 




*2 


ft 




4W 


ft 




' J 


m 






IS 








£5 



i ^ nr 
§ I 5 

No'* 
am TS 



<4 

ft 

CM 



1 



r x sc 

£ CM CM 



S R 



o 



I 

g 

4^ 

ft 



§ 9 

CM CM 

?y co co 

isg § 

"I ffi I © I 1 « S 
S HI -K 8 « « 8 < Ml 2 4k 



S 
1 



an 
h 

CM 

t 
ll 



-< 

® S 



g 



S3 

m 



m 

a 



CM CO 





3 

ft 



SO 






s 


P 


— 


S 




te * 








33 










— 


2^ 


^ <! 








*j 


ft? 


_ » j 








1£ S 




— 






*i 




2 


_> 


V 




1? 


P 






e 






e 


e 


ro 








<G 




fs< 










iSi 




^ ^ AJ 

M 2i 








cn 




33 '€ 


si 




S ^ S 








V- 2 


52 












^J 




1c 


P 


2 






H 


ft 






p 




3 


c 








s? 




CM 




— 


T 










g> ^ 


? 


s 


S3 




■•A 1 


— 








G 




— 




4< 






% 


G 






gK 






42 


33 


■H 






S 












AJ 


— 






SI ilJ 








Jj 


m 


S 




Sf 


ss 




33 




■ — 


g _ 


-ft 






P 




— 


— 


<J 








<fc 




flt 




§K 




9 


23 




91 






s 




tj 




P 30 E 


r— 






*J 




AJ n 


'3 




!e 






gK 








] 


a 




1- 


fr 


S- 


33 






22 te 






* 


ft 




12 




HP 






cn 




AJ 




■ft 










^ . a 


<S 






AJ 


? 


6 - 




.f^ 




_J 




vru 


s 




a ^ 




p 






^ 




& 




<5 


ro ^ 


3* 


-R 




IS 












s 




33 






s? 


_> 


g 


— 




■ttJ - ii 


■23 








• j 33 


n 


■H 


• j 


in 




AJ 


a 




-ft =s 


AJ 








E 








<* 


— V 


:-s 




2 


*3 




■H 


—) 






El 


3^ 


SK 


AJ 




SS- 






33 




9 ffi ^ 








_) 




, g* 


— 


K» 


4u 




















in 


sc 




P 






23 *j 






n 


G 




V 


rj 


ro 










s 




?3 


a 




gK 




s « ^ 












V * 


23 




AJ 






1 1 










0 






S 




s 


• J 




gK -K 
42 H- 




P 


— 






«K 


E 


_ 






e 


r^' 


R 










*J 




U W. *o 








a 




is- -t-' 


g4< 


^ 




£ 








_> 






T 










<» 




s 


s 


■5 


23 


■R 




u 








K 


» 


^4 


n 






m 




AJ 




m p v 








*i 










-J 




>v 




s 


5? 










# 


m 








ft 


-l & 


ZL 


42 


gK 


n 




SO 


— 


gK 










— 




• J 




»_J 


S 


— 


* $< 


¥S 














AJ 


i£ 


P 


+j 


i* 


T 




- s 






2 






P 






e j 


P 


y 


„ 


51 


Eg 


H 
22 




t« 




^ as 




33 




E 


jj 




i ) 


23 


k « m. 


*J 






@ 




■R P 






S* 


r 


■Q- 




3£ 




if 






1] 


3R 






S 


ft 


m 


ft ^ 






2 






P 


s 




?K 




CO 


-r 




a 




a a % 


_> 








A) « M 


* 


■R 


P 


<: 




S 




» 1 


<s « 


f 




. 


G 




IS 


H 




G 


12 -H 








co 




V 










+3 


i 


S 






9 


T" 


<> 




S Q S 


59 


^t 4 






T 


^ |S 




3t 


}g 


■E 






^ 




SB 
















IS 


-r 


CO CO 


ltd 








P 






















id 


If? 


V 




^ 




AJ 






!£ 




St. 






^j 


<s 


•r> 


M 


_> 






■H 






T 


<n 




2 




« - 


ro 




P 
















$ 


e 








« 


ll 






- 1 *9 




» ) 




I 


2§ AJ 


85 




t 




eg 


H 






5 2 














>^ 




r4- 


33 SB 


9 


_> 






V/ 1 






23 






a 










CM 
















St 




« j 










>0 




S 


-r S 








P 










<^ 


25 gK 




G 








H 


e 




gK 






M 






IS 










^ * « 








H 


H 


s - 


E 










T" 






SB 43 




<S 




_3 






AJ 


ff 




— 42 




tc 


is 


■m s 
42 5: 


*H 


c 






P 












^' 






p 


cS ^ 


SI 


Ml 










4^ 


e 








■* 






IS @ 

P 2 




^ J 




ft 


s 




I 






m £J 
















at 


G 


23 












p 




s ne ^ 

»o 13 S 


s 


iS 




CO 


»j 


M e 


M 




IB 


'f 








4C 




_j 




• J 










CM ->flj 




>l 


-K 




co 




o 


CM 










AJ 


CM 


< 










IS 




CM 


■n 


. S 


^ 


+j 


+i 




m 


AJ 




! 




AJ 


3S 








ft 


2 




VJ 


O E 


1 J 


=\ 








P 




O 








S 




1 


o 






*c 


w 


V . »P 


I 




S3 


O 


H 




P 






m 


55 


3 




E 


KM 1 






Q 


ft 


«J 






p 


■E 


o ft 




K 




a 


25 




-R 


o 


P 




33 






o 








p 






p 


P 


O 




r- ^ 


_> 








s 


-R 




tj 


*» . 


4^ 




ft 




AJ 


K> 




_i 




' — • *2 


<> 








gK 








—5 




eK 


1 


H- 


s 






Eg 




CM 


& V 




0 


Jg 




iff 








<> 


Q 


T 






"T 






0 


«3 








33 


ll 


if 





t4 


K 




H 






*l> S5 t* 




E AJ 


■w 






VM 


33 








•H 






33 








as 


« 

2 












S 


a: 


2 


m « 


S li 






2 












1 ' 




0 




I j 




^ *i n 


2 


>H _ 


g 


i 




gK 




I 




<c 




1 


?K 




K» 






ft 


iO 


2 


CO 






co 




5? ^ 




AJ 


-r 


_> 












•> 










^ £E - 


frt ^ 


55 


CM 




AJ 






u 




3? 






G 


s 


•£« 


* s 

2 "R 


Sfr 




CO 










CO 


-£? P 






2 










1 j 
















P =N 


%S» 




AJ Jgi 


2 










P 


E 








■R 




G 


► J 


IS 


e§; 


P 




33 


P 


IK 


33 




. <□ 




AJ 






si. 




@ 












A 






4 K 


« © gK 


0 


- tE? 


00 


5 










AJ 






gK 




« 












4}f 


_J 


33 


gK 


_> 




gK 


3^ 




P 




CO 




<s 


« 


S 


« 






^§ 




>T 




SI 


•HJ 2 


- ^ ^ 




- !S 


!g 




AJ 


Si 


n 


w 










s 










CO 


& 




gK 


G 


ft 






gK 










& 


Eg 






P 






P 




Tn 


► J 






33 2 ii 




m « 


«fl 


as 


m 




P 










■S 




S3 


2 


4£ 








m 








► J 






G 




BS 




33 




g£ 


P 


CM 


E 










1 


^4 


« e m 


gK -r 




^ AJ 


t 1 


> j 






2 


ife 






P 


KJ 


« 






ft 




33 




u 




< 








AJ 


®- 


@ E 


P 




gK 
















MB 




irN 


0 




% (a 


G !gi -H 


« 




® 


■Ha 


33 






«t 






it 












°s 


gK 


CO 




« 




as 




■o- 


G 


@ 


4$ P 






P 




STN 


■R 


» 


m 




p 


1 " 




■R 








« « V 








IS 


gi< 




Ki 


2 








m 




) J 


CO 


^ 










12 


ft 




2 






as 


jri CM 




a 






^4 


■R 


I 


■R 






& 




P 






- '€ €3 fig ifc S» 


. « 


CO 


G 


P 


m 


-P 


CO 










CO 






S 


2 




33 


rf 










rr 


CO 






5 


-R 








'-R 




T 






G 




_> 


A 


■w 




# H 


« < gK 




CO 


W 




w 








G 


p 




>o 


33 


G 




« 


gK 


<k 


AJ 






CO 


<ft 








E 




» 






E 


►j 






S 


15 




15 








12 AJ tt 


2 


*j t* 


33 




S 


33 

gi< 




H9 


CO 






^ 


33 


P 


gK 


-a- 






22 






a 


rO 




dg 


S3 














4< 


s 


•H 








*8 


K> 


ft 


tN 


85 


S -M 


B n (S 


»J 


e P 


gK 




2 




' 1 




-4 






gK 




•H 




CO 






JIS 






U 




ffi 


gK 




AJ ^ 






VJ 


-p 


% 












K 


5 


> J 






4i CM 


« -1 , 




£ »J 






»v 






m 


33 




«s 


{= 


■H 




P 


'r 




a 




^ J 


-A 


AJ 


S 


gK 


P 


G 


• j 


m m 


as 


*-R 


CO 


K 




ft 


co 










1st 




»s 






•5 j@ s> 


K> 


P H 














gK 


P 




ft 




p 


AJ 


<^ 


33 


p 




w 




G 




-R 


_i 








co 










41 










^ 


*j 


M 


-R 




-«J g 


V gK * 




i£ . 






+^ 




2 
















CO 


Dg 


gK 




in 


-p 


? 


0 




m 


iV 






G 




p 


5 


^j 




►0 


33 




P 








*p 








e a p 


P 






J 


S3 


tO 


• j 








33 












t* 


» j 






CO 


ft 






** 






33 




4K 




2 


P 


gK 




AJ 




CO 




*? 






ft IS 


£ 
















« 


K» 


gK S< 


T* 


4X 


33 




IT3 






IK 






a 


ft 


K1 




if 


CO CO 


?4< 




9 






AJ 


2 
















ii H i! 




E P 






® 


P 






S 








1S 


ft 


gK 


► j' 






_J 




6> 


33 




IS 










t* 


f 


■R 








a 


' J 




CM 


a 




P 






« . 




AJ 0 


M 




IS 


_i 






►0 


S3 




fife 


► 1 


G 








i£ 






gK 


p 


& 




s 


tH 


33 33 


■<r 


S 




tH 


? 


■R 


& 


G 






CM 


* j 






G 


{jT ■ CM 


« O « 




— -£* 




s 




SB 


> J 








CM 


m 


P 




i* 






p 




AJ 




G 


_5 


H 




kj 


AJ 


gK gK 




s 




P 














O 


^4 






AJ 




ajr> ^. * j 




~ » j 












AJ 




S 


O 




it 


? 








m 




2 




a± 


ft 


*J 




E 




a g 


r? 


E 


rf 


— ) 


4 




p 


s? 


P 


O 


CO 




4* 




55 P S 




Si « 


E 








CO 






O 




I 




m 


«y 


p 


T- 


s 

2 


a* 


P 




► J 


AJ 


ft 


ft 




«> it 




AJ 




ft 








"R 


IS 


fig 








I 


O 




AJ ^ « 




e « 




p 
















gK 




5 


AJ 


as 


* 




5£ « 




is 


2 


ic 


G 


2 


AJ & 


eg 


<n 


eg 


12 


G 


3 




ft 


*4 



00 




Si 




-fc 6 


+0 






4g 


^3 


AJ 










» J 










AJ 








AJ 




E 




4^ 


*l 




"R 


P 




rO 


G 












ad 






e i2 


^4 


E 


TT 






ft 








E 


v ^ 


IT" 


> J 




ft K> 






K» 








oft* 12 


t J 






• j 


1 J 










AJ 






AJ 




<€ 


iS 




«S 


< 








■R 






» j 




r- 


SI 


E 


ar 


P 


a 




ft 


• j 




K» 




M ^ 




M 










fi E 


uO 






E 


K> 




-R 




« 


► J 




^ 


fi 




P 


4 




iK- 






1 J 


k 






P ^ 




42 


r- 








4 


"R 


iK 


3 


<R 








^ P 




■R 


P 




"R 




« ft 








ft 






33 




33 


K> 






ft 




@ 


1 




W 


< 






K 






% fi- 






O 


m 






■«j 




« 


@ 






P 




33 4 




33 






33 




33 S£ 


P 




33 




P 




gK 




gK 






K 


*» 




^ 






o§ 


2 






*N 


K> 




gs 22 


AJ 


■Kj 






«1 


ss 


a 


m 




2 










gK *o 




gK 


+U 




gK 




gK m 






gK 














P 






A) 




G 




G 


4^ 

G 








r-> 






AJ ~*T 






1 








a 




m 


rf 


P 


G 






, H 




















tf 


to 


+tj 




w 




t* 






U 


> J 




4§ 






5 




p 


J- 


W 




Ob 


« 


CM 


AJ 


4i 




-R 








E 


m 


« 




J2 » 




•N 






ft 


K> 


IS 12 


m 




t2 






S 


K» 




+U 






»0 




SK 


i 


AJ 




12 






I 


H 




91 e 


fa 


12 


O 












P 




ft 








12 




i 


► J 






P 










^ 








P 


* 


ft 






p 




G 






AJ 


CO 




4 


■R 


P 


38 




22 


-r 


O 






fife 


€9 


m 






AJ 




P 




* It 






!fc 




* 


AJ 


^ AJ 


p 








p 




G 


AJ 


G 






G 


m 










42 


m 




1 


CO 


CO 




IS M 




Of 


CM 


1 










EH 


0 


33 


-H 


0 




2 Ef 




G 


Ef 




G 


fi 


G K> 


0 




2 


»o 






« 


fi 


@ 


-R 




@ 






W 


p 




-1 










% 


n 


a . 


5N 




m 




► j 


• J 






P 




gK 


53 


■H 




Jgf Hi 












ft 


IS 4 


% 




& 




^R 




Sri 


ft 


Si 


s 




fifi 


► j 




44 




P 


m 


t« 




S 




njp 


& 


22 K» 










•H 








_> 




G 


gK 


»J 




Sa *i 




S 






ru 


*J 




4J 






w 


<2 




O 


*VJ 




E 




CM 


§S 








—> 


a 


CM 






SS 






► J A 


K 


m 


















Si 




5 




if) AJ 




CD 


AJ 






AJ 


00 ^ 


■w 




CT5 










AJ 




« 






4< 




P 


P 


*R 


*j 


M 




4 


AJ 


AJ 


c 


S -Hj 


G 


fr 












te 


5 




& 


J 


& 




Iff « 

* njp 




fi? 








» 1 


5? ^ 
« 12 


• J 






1 








1 J 




G 




5 


fl- 








a 










CM 


CM 






1 i 


CO 








IS 


J 




% 


g 




4? 


as 






« 


s 




g 


<s 








• J 


1 




« 


vO 




^4 






2 
S 






V 




@ 


« 






it 


m 


















4^ 


!& 


rf 


► J 


H 


* 






S£ SS 




SE 










S * & 






8 






& 










e 






4 




22 










m 


2 


G % 




I 




s 


Aj' 


Aj' 




ff 




i 




AJ V 






tl 






71 


p 


+2 >N 


ft* 




42 




« 




42 


P 


42 


n 




42 








U 




CO 




p 


22 


w 




> J 


CO 10 












AJ 


<5? 




4 


AJ 


A- 










IK 


cni 




w 


4 




M 




« 




IS 




4K 


4 














G 


m 


a 


@ 








22 






& ^ 


te 






m 




E 


te 


°S 




1 1 


33 






»o 




P 






P 






^. V 


G 


K> 






G 










G 






11 




4§ 




CM 










»j 




J 


* K 






11 


1 1 






ffi 


t2 


«£ 


gK 




eg- 


P 


« 4' 


AJ 


CO 


4' 


AJ 


TT 




to l * 


e 


P 






0 


p 


r- 


« 


CO 


vO 




■rf) 


0 


Mn 




m 




p 






^4 






tS 2s 


■R 






> j 




42 


«s 


ij 






<i 


K 


e> 


AJ 


— -WJ 














- P 


CM 


AJ 




P 


CM 


Aj 










P 




AJ 


CM 


G 








m 


42 


CM 




P 


m 


AJ A 


-£- 


»0 








_> 


G 




AJ 


P 


P 


ii 


as 


& 






0 


« 


ft 


O 


» j 


0 0 




fi 


0 


0 


K> 


fi 


O 


» j 


0 


« 


AJ 


O 




0 






s 


£ 






O 


£ 




► j 


CM lh 












if 


a 

"R 


AJ 


<2 




S 4 




0 8& 




0 






O 




0 go 


P ft 


0 


<5 


p 


ft 


O 


-H 


0 




fi 


0 




. 0 






IS 


G 


s 

2 




O 


4 


•KJ 


« 






P 




IS 




^0 




4 




ss 


MJ 






*" 12 


AJ 




12 


AJ 






— 12 


B 


^J 




12 


SB 










P 


ft 






K> M 




fif 


fig 


u 




1 






1 £ 


K 


0 



o G 



ip : 

G 
4 



@ G 
12 *o 
3S P 

42 a 

*0 R 
4 ff ^ 

*p * SS 
eg a 

p ^ 
0 G 

E „ 

12 s sa e 
is 4 *» a 

^ 22 S 
42 G 



» is 

2 G 

S 3 
E 
« 



S AJ 

ft „ _ 

S ^ ft 

P € 1 

-> a 



«3 *s fr 

ft 33 

K> gK 

P 12 



* te 

V 



IS ^ 

S o 



G 
Ed 

£8 ^ o 

IK G P 

« «t « 

4 ® 

« 12 *J 

42 E N 

-> fit V 

I >v 



12 »/ 

ft . 
42 

ft o *0 « 

S - P % 



o 33 

w gK 

co 12 

rr © 

en US 

CM 2 

fiS ft 

£ ^ 

ft . 

12 *h 

-n! ^ 

S S 

■H 

» J S 

. P 



P 
S 



P 
4 



P 

it 
& 



& * 

4 , 
G 

ft te 

- ^ 

& i 



© G 

33 . 

gK K> 

G - 
P 

J _> 

^ H5 

K S 8 

12 E o 

■mm* 

JSi 12 P 

e 33 « 

S gK ^ 

* » a 

s tas s 

./ Si *H 

. €3 £ 

1 « " 



P -MJ 

W te 

46 a& 

% p 

33 it 



co S£ 



^ o 



_3 23 



E G 
G 

S $3 

6i as 

« -R 

aj S3 

Si gK 

e* g 



<0 tO 

S ■£* 

»0 12 

2r aj 



W P 22 

8 -> <□ 

»o S 

4 St >o 

w « f 

€ ,N tti 

a *t 

12 V ^ 

IS ^ 33 

c§ 2£ g^ 

% K- S 

P 22 id 

0 12 ^ 

12 m£ a 

23 SB 12 

gK . -M 

G 42 !gJ 

>) -w © 

. • S 

ft K> * 

42 P . 

>0 ^- ^ 

P ^ - 



33 
gK 



.0 22' 

-> W 

P 44 

^ P 

% ^ 

P t- 

IK o 

BS o 

P o 

0 " 



42 . 

te P 

^ AJ 

^ s 

.N an 



G >0 

* P 

m ^ 

12 sa 

■e ^j 

fit m 

m - 



<N fit 



»K 
IS 

4 ~ 

5 « 
G o 
« o ! 

6 o ! 
SB " 1 



^ E 
fit 

fm 

4W ^ 

AJ W 

SS s 

njr- p 

SS 

22 *! 

5 AJ 

6 SS 
G «n> 
@ SS 
Si , 
- _> 

fid 

* a 

S 12 
12 3$ 



@ AJ 

4 E IS 

1 1 a 4 

65 42 m 

42 -> G 

^> *g <5n; 

te « 

^ m 

s ft 

«5 a & 

sg M 

^ ^ jg 

Al £ 

!© -kj -rtj 

WES: 

1 s m 

m 12 12 

42 -M E 

^> iS iS 

te 4 4 

^ S 12 

iiJ , . 

St AJ AJ 



^ eg 
4 % 
4SS tj 



p a 

•5^ "R 

a 12 

% m 

e - 



4 & 42 

1 I €S 4 

SE » -«j 

. k> te 

P P ?£ 

^. m 12 

« sg * 

12 ^ e 

E »0 

ft P 

& E 



iK - 
«f S ft 



. 4 

»o 1 1 

P & 

AJ % 

fi 33 

ft gK 



P 

a 

p 



K> ff 

P « 

AJ 2 

fi 0 

ft S* 
w 

AJ © 

»J « 

*o S 

P 42 

4? « 

vVi ^ 

AJ cn 
o 

^ o 

=s o 

K 



K 

2r 2 

SS & 

£J CO 

fr VF 

»o * 

P S 

S2 42 

fia o 

AJ O 

- Si - 



4^ K> 

AJ -W 

Sg B 

* P 



8 G n}r 

. . Q SS 

-> K> K , 

& P _) 

SI aj Iff B 

12 fi * a 

s ft s 12 

£ * 42 5$ 

3»j AJ -W K 

P »J _ <\ 

« K» - =n 

£ P - 

a s © ► 

G 25 o -tid 

& li - Sg 



33 
8< 



tt m « « - 

i * * « . 

IS ^ 5 I ^ 



* m 

p g 

a e . 

IS * 
giM 

■K « P 

& <ng S 

g se « 

53 K* & 

€K * *J 

G P ^ 

£ 3E r* 

m m *> 

m s 

- N g 
E SI @ 
g 



I 

a ^ m 

tt 65 

1 1 m 



i 

gX . 

Q »0 

g£ « 

41 P 

_> B 

St 

xr> g 

a s 



as 

« 

n 
e 

s . 

ft p 





& «o 

« p 

p a 

s © 

« G — 

^ -to S 

iS aj 2§ 



AJ 0 AJ _ 

■ 3j - jg) — 



i tt 
P — 



L 



j 



r 










. — ^ CM 








f 




IS 




w 






33 

£K 




P 


St 


m & « 

IS . n 2e 




nJ 
«□ 


p - m - 












«& 






ft? 














AJ |S Ol f 






p 




m 


P 






@ 








AJ 


33 


S3 t* — ^ 




y 






"R 






« 










S 




» J 


* 


« ^1 « 




h- 


4cj «| - ffl 






AJ 








P 










s 






% ±4 s - 






±d ^ 33 *» 


k 


P 


1 J 


CD 


CD 


n 


IT 


§K 


_> 




S3 




± 




»sas 


m 




G . §K aj 
^ J ii S 




« 


K? 






G 


S3 


t* 


it 




g 


1g 


ro 


- « ii e 
33 £ a* « 


g 


w 






V- 






00 


P 


*o 








G 






» j 


_> 


^ 1g «S »l 
G ® . 










gK 


Sfi 


_> 


AJ 


► j 






S! 




fO 


§X G £ 




S 




G 




K 


G 


Nt 




<1 


i 






m 


A 


«j 


, O! J ^ 






^ 0 S 








G 


P 


i 1 




_) 


eg 










P 


* - ^ 

*J 33 s £ £ 










G 






<H 




► j 




AJ 




« 






% 






K> - p ^ 




^ 




•£! 






S 


1 




>0 




AJ 




6 


O gX *> * 


V 


* 33 <n> P 








& 


*■& 


* 






IS 






Si 


G 


8S 


*u s - V 


& 


<s 


« €K - -> 








ffi 






It 






18 








ft 


P U - £ 




K 


BK !i S •* 








M 




G 








t£ 








« 


$S . ffi! S 




^ 


^ * S & 




«§! 




ti 


*0 


tO 


P 








s 


H 


» j 


as k» % 




G 


k» ii a * 

^ N 


m 












V 






A 








u ^ § o> 








nj 








P 




ffi! 


T 


V 




P 






— tJ 4i' — 


► j 




■W - o» - 








33 






+• 










G 




« 


- g 12 33 


SSS 


^ ^ - - S 




^' 




fiK 


_> 




















<£ @ -H gX 


S 


IS 


* ap 93 -E 








G 


14 




tti 


@ 




G 


m 




► j 




E * , 


•V 


8* 


«m » €K a 


GgB 




m 


• J 


35 




K 


P 




& 


o 








S AJ ]g _> 




*i 


- SB & 


85 


25 










>j 


_i 






o 






« - H8 m 


J 


» g 4S G 


G 


♦ J 


3d 


>6 






S 


»v 


G 













AJ V 

IS « 

€S ® 

■R -B- 

33 « 



*fc ^( 

« AJ 

33 Si . 

ex ^ »o 

g w *o 

& is P 



P 33 

G «K 

K> « 

S A 
P 

« ^ 

P K- 



11 ^ 



P K> 

*« 

S -to 
£ A> 

1 H- 8? 

G « *» 

-C t±! afe 

85 ^ © 

a k> # 

*i ^ I 

■W 4H ^ 

-«u *j g 

P AJ Q 



P *P 33 

<c hVj gK 

5^ » G 

G & ^ 

. 33 e 

G iil ^ 
<n 

6S ^ 
» G 
» J 



: as 



#k eg ^> 

. s p 

« -i 

■C* 33 ^ 

- £< 8* 

ua , p 

w % ^ 

o IS 

o ^) 

" W K> 



33 «K 

fiK . 

G 5 

33 4 . 

«K w K> 



V <J }J A) 



« li U 

. W 

(0 £ ig 

4 IS ^ 

*r> s m 

3S G ^ _ 

*» iffi G * 

ek e ^ w 

« ffi 3 o 

^ m m o 

os 13 m — 



3g 










i 








p 




AJ 








M 






& 

G 




G 




a 




33 








*j 


K? 










IS 








3^ 


§ 


K- 


*j 




Si 




«S 




& 




AJ 










P 




#K 

IK 






G 




as 
es 






P 


§ 


AJ 




«S 




i§ 








m 




P 


tt 




u 




ag 












M 








K> 




K 




G 








G 




55 


Ai 


E 


at- 

s 




K> 




*j 








@ 






AJ 


33 








AJ 




SB 










» J 


► j 


IK- 




P 








G 










KJ 


33 


US 








^ 










P 


^-j 


+- 


£K 


■£* 












AJ 






a 


33 


«? 












P 










K 


£K 




« 


s 








— i 








p 




f> 


♦ J 








m 




a 








s 


*J 




£ 








G 












m 


_> 








P 






P 










$k 


it? 


<i 


« 


P 




* 




a 












A) 






aj e 44 is 








S 


as 
s 




A 


g 


u 


G 




a- 














+! 






IS 




G 




p 












>r 




*« 


a 


a 




a 


a 


a 




1 




A 














M 








G 





m . v 






v ^ 










p li 










B5 






p - 


"R 




. & «? 




G 


ffi ^ v 
h % e 




_> s 


G 










G 




0 33 






p % as 




ff iK 


CD 


s 














00 


& 


C §K 


« 


p 


G P 




£S vVJ 




G 




3? 


















G 


li *J 




0 


+J ^ 




P S 33 


> j 




AJ 


» 


li AJ 


i 






p 




33 


» J 


co W 




<□ 


£ * 




1 S 


ex 








p 










V 


B 






S . 


s 


_> 


e p m 




V u 


AJ 


•o 


^ 


1 








« 


A 




AJ 


K> 


ft- o 






^ *: 




« a 


CD 




=\ 










P 


V 


tt 


a 

G 






SS S 


ffi 




33 S A 




li G 




p 


K 






p 


AJ 


_> 


•v 






P 


, P 


M 
G 




3K »0 +7 




1^ AJ 


_£- 


_) 


^> 










»j 


!l 


00 


AJ 


_c 


-J 




«J 


S ^ Y 




E3 id 


?\ 




it 




CO 




!« 


« 


G 


a 


00 


I\ 


ltd 


■KJ -ft! 




ft 


d4 -W £ 




*i - 


rs 




H- 






J5 P 












r\ 


« 




CM 


« 






S 33 


K 


Mt 


AJ 




33 


G ^ 


ffi 


CD 




& 


5 


r< 






■o 




sr * tf 




ig » 


G 


U 


OJ 


J- 


ex 


CO @ 


a 




i j 






G 


•J 




<D 


3 


n & ? 




« aj 




E 






G 


SB ^ 


p 


33 


-C 




AJ 






i i 


CS 




<p> A inj 




cm -r 


a 


AJ 




r>, 




tt ^ 


_> 




ffi 


CO 


T 


£ 


AJ 








H V 


»0 






St 




K 




i| — ^ 


■V 


AJ 


a 


« 


ffi 


6? 




> p 


li 


3 


G x P 


*j 




a* ^ 


» t 


tj 


*6 


St *u 




»o 




» J 


e? 


ffi 


iS 


^ -w 


fi 




>J ^- ^ 


P 


« % 




K 


<fc 


CD 




. 


•? 




_> 




ffi 


1 










— G iS 


±1 


- M 






S3 






42 G 






m 




M 






tJ G 


CM 




o> 


s 


o t* 








33 




W CM 


p 




a 




t» 






00 00 


s 








PJ h- 








gK 






4 


M 


CO 


00 




-H 


- '& 


1 


o li g 


AJ 


o S 


p 




G 




I J 




-n> 


B$ 




o 


a 


P 




33 tt 


« 


A 


- ffi § 


» J 


o . 


B 


a. 


T 


B 


li e 


C£ 


& 


•ft 


o 








fiK 1 1 


•H 




o 






X W «} 


s -h a 


S 


♦ J 


a? 








s m 


CO 



ffi £ 

IS « 



13 G cm 

!i a »i 

G ^ K> «( 

— -h li 

- M- « !t 
i» ^ ^ U- 

0 eg *j tj 

* S A li 

* p 



AJ — 3 **v 



33 A 

ex aj 

4' 33 

@ £ 

a ii 

p * 



- -i ^ IS 

S 8 8 - 

0 *» « . 

ffi 00 g5 AJ 

H - li K> 

P 33 « V 

-> ?X ffi fi£ 

•v -y i a 

»o V -> ffi 

1 iH SS 1 

P * s - 

4 % ii *» 

W -S AJ 



«Mj . 

« Kl 

li V 

s « 

*? *fc 

»o « 

BK » 

AJ « 

« 33- 

co 6( 

- G 
33 58 

ex « 

G V. 

»V ^ 

- Si 

aj 12 

oo 12}- 

— li 
33 i 

ex w 

G C 

F3 enj 



€X 33 
G 6K 



41 

e , 
ii o 

4^ li 

K> AJ 

•f 

?V 

>V 
► j 

c 
ffi 
s 



G & 
C A 



AJ S ii 

H C 

♦0 S ffi 

V « H 

% ff * 

-o <R il 

oo Eg »0 

- « V 
. P « 

« g £ 

« e * 

— oo A 
33 - V 



G V 
0 * 



CO p N 



.o it 

s> ±* 

ffi 33 

11 §K 
S * 
4^ . 

« 4 

as -*o 

12 P 
33 0 



m gx 



CM 41 
CO _J 

o e 

8 

P 



ii 
G ^ 



G 

f» S 

S iS 

£S « 

P - 

r . 

tt ^ 

ii <e 

CD p 

a a 

* is 

lg G 

m ik 

ii « 

£ cS 

« ffi 

co •£ 



m & 
e s 

IS G 
G 



H J4 ii 

S @ #K 

% ST S 

m o % 
-■Ho, 

33 

€K - 33 



w 

12 Bt 

S « 65 *j . 

i§ ^ 

« *i 

^ G 



G 



S3 * 
ffi 4 



»0 G 
V en 
- 

3S 33 
li §X 

CM AJ 



« CM P 

P - _> 

E5 S ^ 

AJ K ^ 

S G * 

« - 

« S 33 

- o ex 

^ G 



5 2 - 

— O LO 

CM -O- 



S 3 S 

_ I 3= Q_ 

ur> co oo 

is? 

0 cw 
cr> en 

1 I 



Hp 

SR 
S3 



— E 









